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[57] ABSTRACT 

In an insulated mounting structure, a housing has a plurality 
of housing brackets and a platform for supporting the 
housing has a plurality of platform brackets. Each housing 
bracket is provided at a coupling portion of the housing and 
each having a notch. Each of the platform brackets is 
provided at a coupling portion of the platform corresponding 
to the housing bracket, each platform bracket having a screW 
hole for passing a mounting bolt. An insulating spacer is 
positioned on each of the platform brackets in a state of 
?tting into the notch of each of the housing brackets. The 
insulating spacer has a cylindrical member made of hard 
material inserted into the through hole of the insulating 
spacer to alloW the mounting bolt to be tightened in a state 
of passing through the cylindrical member. 

19 Claims, 5 Drawing Sheets 
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INSULATED MOUNTING STRUCTURE 
WITH A HARD INSERT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a mounting structure of a 
housing, and in particular to an insulated mounting structure 
for installing a housing Which is a main body case of 
communication apparatus, electronic appliance or the like in 
an electrically insulated state. 

2. Description of the Related Art 
There have been proposed several insulated mounting 

structures using collars made of insulating material, for 
example, in Japanese Patent Unexamined Publication No. 
6-85472. 

As an example, FIG. 1 shoWs an insulated mounting 
structure of this kind. For example, a communication appa 
ratus for outdoor installation has a housing 1 for composing 
the apparatus main body, and it is designed to install the 
housing 1 by supporting With a mounting frame 3 from 
beneath in the vertical direction. At the housing 1 side, a 
bracket 2 is provided as the base, and the mounting frame 3 
also has a bracket 4 to be coupled With the bracket 2 by 
tightening together. 

The bracket 2 of the housing 1 has a through hole 2a, and 
a screW hole 4a is provided in the bracket 4 of the mounting 
frame 3. Coupling of both brackets 2, 4 is achieved by using 
an upper spacer 5 and a loWer spacer 6 provided in the 
vertical direction, and inserting a mounting bolt 7 through 
the upper and loWer spacers 5, 6 and the through hole 2a of 
the bracket 2 of the housing 1 side. The upper and loWer 
spacers 5, 6 are formed in a ring form by using an electri 
cally insulating material. In the bracket 4 of the mounting 
frame 3 side, the mounting bolt 7 is inserted into its screW 
hole 4a. 

HoWever, the insulated mounting structure of the machine 
housing as shoWn in FIG. 1 includes the folloWing problems 
to be solved. 

First, When tightening With the mounting bolt 7, by the 
tightening force, the upper and loWer insulating spacers 5, 6 
made of soft material may be damaged or broken. 

In other problem, When the housing mounting is done by 
one Worker, While positioning the housing 1 to the mounting 
frame 3 by one hand, the mounting bolt 7 is inserted into 
plural mounting holes by centering and tightened to couple 
together by using a proper coupling tool by other hand. 
Therefore, it is dif?cult to do installation of the housing 1 
Which may drop out or fall unexpectedly during the Work. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide an 
insulated mounting structure Which can achieve easy instal 
lation of a housing of communication apparatus or other 
machine in an electrically insulated structure. In other 
Words, it can be done Without problems such as breakage of 
the insulating material by the tightening force by the tight 
ening member, and assuring safety in the housing installa 
tion Work. 

According to an aspect of the present invention, an 
insulated mounting structure for mounting a housing of a 
machine on a platform in an electrically insulating state is 
comprised of a plurality of housing brackets and a plurality 
of platform brackets. Each of the housing brackets is pro 
vided at a coupling portion of the housing and each having 
a notch. Each of the platform brackets is provided at a 
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2 
coupling portion of the platform corresponding to the hous 
ing bracket, each platform bracket having a screW hole for 
passing a mounting bolt Which is used to connect the 
coupling portion of the housing to the coupling portion of 
the platform. Further, the structure is comprised of an 
insulating spacer having a through hole, Wherein the insu 
lating spacer is positioned on each of the platform brackets 
in a state of ?tting into the notch of each of the housing 
brackets. The insulating spacer further has a cylindrical 
member made of hard material inserted into the through hole 
of the insulating spacer to alloW the mounting bolt to be 
tightened in a state of passing through the cylindrical 
member. 

According to another aspect of the present invention, in an 
insulated mounting structure for carrying on an installation 
platform plate and supporting a housing of a machine from 
beneath in the vertical direction, and tightening both cou 
pling portions of the housing and the installation platform 
plate by a mounting bolt through an electrically insulating 
material, Which comprises plural housing brackets having 
notches provided in the coupling portions of the housing, 
plural installation platform brackets provided at the coupling 
portions of the installation platform plate for receiving the 
housing brackets from beneath, and having screW holes for 
passing the mounting bolt, an electrically insulating spacer 
having a bolt through hole penetrating in the center, and 
positioned and held on the installation platform brackets in 
a state of ?tting into the notches of the housing brackets, and 
a cylindrical collar member made of hard material formed in 
a cylindrical form having an inside diameter large enough 
for inserting the mounting bolt, being inserted into the bolt 
through hole of the insulating spacer. 
The housing brackets may be positioned and held on the 

installation platform brackets through the insulating spacer 
in the initial stage of mounting the housing on the installa 
tion platform plates, and the cylindrical collar member and 
the screW holes in the installation platform brackets may be 
matched coaxially, thereby tightening by the mounting bolt. 
The cylindrical collar member may be made of metal or 

rigid resin having a suf?cient stiffness and strength in order 
to protect the insulating spacer from breakage due to tight 
ening force by the mounting bolt. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW shoWing a constitution of an 
conventional example of an insulated mounting structure; 

FIG. 2 is a perspective vieW shoWing a constitution of a 
?rst embodiment of an insulated mounting structure of 
machine housing according to the invention; 

FIG. 3 is an assembly plan vieW of the ?rst embodiment; 
FIG. 4 is an assembly front vieW of the ?rst embodiment; 
FIG. 5 is an assembly side vieW of the ?rst embodiment; 
FIG. 6 is an assembly side sectional vieW of the ?rst 

embodiment; and 
FIG. 7 is a perspective vieW shoWing a constitution of a 

second embodiment according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There Will be detailed beloW the preferred embodiments 
of the insulated mounting structure of machine housing 
according to the present invention With reference to the 
accompanying draWings. 

Referring to FIGS. 2—6, a communication apparatus for 
outdoor installation, Which is taken as an example, has a 
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housing 10 in a ?at rectangular shape for composing the 
main body of the apparatus, and the housing 10 is supported 
and ?xed by an installation platform plate 20 from beneath 
in the vertical direction. 
At the housing 10, a mounting housing bracket 11 having 

U-shaped recesses 12 at tWo positions each in the right and 
left side plates, or four positions in total, is projecting in the 
horiZontal direction, With the recess open end 13 directed to 
the outside. Aslit 14 is cut at the inner sides of the open end 
13 opposite to each other. 

The installation platform plate 20 has a ?at shape enough 
to support and ?X the housing 10 from beneath, and as clear 
from FIG. 4, it is formed in a shape of a tray. That is, a side 
Wall 22 is raised around a bottom plate 21, and from right 
and left sides of the side Wall 22, a pair of right and left 
installation platform brackets 23 for amounting and a pair of 
right and left installation platform brackets 24 are eXtended 
in the horiZontal direction, at a total of four positions. 
As shoWn in FIG. 2, the pair of right and left installation 

platform brackets 24 are processed by bending tWice the 
spacer holding portion 24b at one end of the horiZontal main 
plate portion 24a. A screW hole 24c is provided in the main 
plate portion 24a for inserting a mounting bolt 50 described 
beloW. 
A spacer 30 made of an electrically insulating material is 

processed alone and prepared so as to be interposed betWeen 
the bracket 11 of the housing 10 and the bracket 23, 24 of 
the installation platform plate 20. 
As the general shape of the insulating spacer 30 is clear 

in FIG. 2, a main body portion 31 has a speci?ed thickness, 
and a through hole 32 for inserting bolt is provided in the 
center, penetrating in the thickness direction. On both sides 
of the through hole 32, ?tting grooves 33, 34 are formed in 
a direction orthogonal to the thickness direction of the main 
body portion 31. In one ?tting groove 33, it is processed so 
that one open end 13 of the housing bracket 11 is ?tted, and 
in the other ?tting groove 34, other open end 13 of the 
housing bracket 11 is ?tted. In the bottoms of both ?tting 
grooves 33, 34, protrusions 35 to be engaged With slits 14 
formed in both open ends 13 When ?tting the housing 
bracket 11 are formed to ?X the insulating spacer 30 to the 
housing bracket 11 at the proper position. 

This insulating spacer 30 has the siZe and shape to be 
carried on the main plate portion 24a of the installation 
platform bracket 24 in the assembled state being ?tting into 
the housing bracket 11. The insulating spacer 30 having such 
shape is positioned and held as being engaged With a spacer 
holding portion 24b Which is formed by bending press of the 
installation platform bracket 24. 

In the bolt hole 32 penetrating through the center of the 
insulating spacer 30, a cylindrical collar member 40 made of 
metal or hard resin is ?tted and is integrated. An annular 
groove 41 is formed around the cylindrical collar member 
40. Corresponding to the annular groove 41, a protrusion 42 
(see FIG. 6) is formed on the inner circumference of the 
through hole 32 of the insulating spacer 30, and by engaging 
the annular groove 41 With its protrusion When ?tting, the 
cylindrical collar member 40 is prevented from slipping out 
of the insulating spacer 30 after ?tting. 

Therefore, by interposing the insulating spacer 30, the 
insulated mounting structure is designed to couple the 
housing 10 on the loWer installation platform plate 20 by 
tightening both mounting brackets 11, 24 together. 

Referring also to an assembly sectional vieW in FIG. 6, the 
mounting of the housing 10 Will be described hereinafter. 
Preliminarily, the insulating spacer 30 is ?tted into each 
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4 
housing bracket 11 of the housing 11. The cylindrical collar 
40 is assembled into the insulating spacer 30 and ?tted 
integrally. The Worker positions the insulating spacer 30 to 
the installation platform bracket 30 corresponding to each 
housing bracket 11 in assembled state, and puts the housing 
10 on the installation platform plate 20. 
At this time, in tWo brackets 24 at the installation platform 

plate 20 side, the insulating spacer 30 in assembled state 
With the pair of right and left housing brackets 11 abuts 
against the spacer holding portion 24b. Accordingly, the 
housing 10 may be temporarily positioned on the installation 
platform plate 20 almost instantly. By the temporary 
positioning, the cylindrical collar member 40 in the insulat 
ing spacer 30 and the screW hole 24c in the bracket 24 of the 
installation platform plate 20 coincide With each other 
coaXially. 

In succession, the mounting bolt 50 is inserted into the 
cylindrical collar member 40, and is driven into the screW 
hole 24c of the installation platform bracket 24 at the 
opposite side. NoW, each housing bracket 11 at the housing 
10 side, and each installation platform bracket 24 at the 
installation platform plate 20 side are coupled together With 
the insulating spacer 30. 

In this process, the Worker does not have to support and 
hold the housing 10, from the step of inserting the mounting 
bolts 50 into all cylindrical collar members 40 until the step 
of driving into the installation platform bracket 24. The 
housing 10 is positioned almost completely When put on the 
installation platform plate 20, and is not deviated, and the 
Worker does not have to mind falling of the housing 10, so 
that the housing 10 may be tightened fully by the mounting 
bolts 50 safely. 

FIG. 7 is a perspective vieW shoWing a second embodi 
ment of the invention. Same reference numerals are given to 
the common or similar members in the ?rst embodiment as 
shoWn in FIGS. 2—6, and their repeated explanation is 
omitted. 

In this case, instead of the cylindrical collar member 40 
preliminarily ?tted and set in the insulating spacer 30, a 
metal-made cylindrical collar member 60 is used. In the case 
of the cylindrical collar member 60, the mounting bolt 50 
has screW threads 51 partially formed. Only a half cut 
section is shoWn in FIG. 6, and female threads 61 for 
engaging With the male threads 51 of the mounting bolt 50 
are formed in the cylindrical inner circumference. In the 
cylindrical outer circumference, same as in the ?rst 
embodiment, an annular groove 62 is formed to be engaged 
With a protrusion 42 provided in a bolt through hole 32 of an 
insulating spacer 30. Therefore, by driving the mounting 
bolt 50 into the female threads 61, the mounting bolt 50 is 
prevented from slipping out of the insulating spacer 30 
during and after mounting Work, and an anti-slipping func 
tion is obtained. 
As described above, in the insulated mounting structure 

according to the present invention, When installing the 
housing, by only putting on the installation platform plate, 
the housing can be positioned almost instantly Without any 
risk of falling, and complete tightening job by mounting 
bolts can be done, and the safety of installation Work is 
enhanced. 

Further, since the electrically insulating spacer interposed 
betWeen the mounting brackets is tightened by the mounting 
bolts through the cylindrical collar member, breakage of the 
insulating spacer due to the bolt tightening force can be 
prevented by the rigidity and strength of the cylindrical 
collar member. 
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What is claimed is: 
1. An insulated mounting structure mounting a housing of 

a machine on a platform, comprising: 
a plurality of housing brackets each provided at a cou 

pling portion of the housing and each having a notch; 
a plurality of platform brackets each provided at a cou 

pling portion of the platform corresponding to each 
housing bracket, each platform bracket having a screW 
hole for passing a mounting bolt Which is used to 
connect the coupling portion of the housing to the 
coupling portion of the platform; 

a plurality of insulating spacers each having a through 
hole, Wherein each insulating spacer is positioned on 
each of the platform brackets in a state of ?tting into the 
notch of each of the housing brackets; and 

a plurality of cylindrical members made of one of metal 
or hard resin inserted into the through hole of each 
insulating spacer to alloW the mounting bolt to be 
tightened in a state of passing through each cylindrical 
member. 

2. The insulating mounting structure according to claim 1, 
Wherein each insulating spacer is engaged With the notch of 
each of the housing brackets through a connection mecha 
nism. 

3. The insulated mounting structure according to claim 2, 
Wherein the connection mechanism comprises a recess por 
tion and a protrusion for engaging With the recess portion, 
Wherein one of the recess portion and the protrusion is 
provided in each insulating spacer and the other is provided 
in the notch of each of the housing brackets. 

4. The insulated mounting structure according to claim 3, 
Wherein each insulating spacer has a pair of grooves Which 
are engaged With the notch of each of the housing brackets, 
Wherein each groove has a protrusion, and the notch has a 
pair of recess portions on opposite sides of said insulating 
spacer Wherein each recess portion is engaged With the 
protrusion of a groove of each insulating spacer. 

5. The insulated mounting structure according to claim 1, 
Wherein at least tWo of said plurality of platform brackets are 
each provided With a space holder portion for holding at 
least tWo of said plurality of insulating spacers so as to place 
it at a predetermined position for each insulating spacer to ?t 
in the notch of each of the housing brackets. 

6. The insulated mounting structure according to claim 1, 
Wherein each cylindrical member has a bolt through hole 
having an inside diameter enough for inserting the mounting 
bolt. 

7. The insulated mounting structure according to claim 1, 
Wherein each cylindrical member has a bolt through hole 
having female threads Which are engaged With the mounting 
bolt. 

8. An insulated mounting structure for mounting and 
supporting a housing of a machine on an installation plat 
form plate from beneath in the vertical direction With 
tightening both coupling portion of the housing and the 
installation platform plate by mounting bolts, comprising: 

a plurality of housing brackets provided in the coupling 
portion of the housing, respectively, Wherein each 
housing bracket has a notch; 

a plurality of installation platform brackets provided at the 
coupling portions of the installation platform plate, 
respectively, for receiving each housing brackets from 
beneath, respectively, Wherein each installation plat 
form bracket has a screW hole for passing a mounting 
bolt; 

a plurality of electrically insulating spacers each having a 
through hole penetrating in its center, Wherein each 
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6 
electrically insulating spacer is positioned and held on 
the installation platform brackets in a state of ?tting 
into the notches of the housing brackets; and 

a plurality of cylindrical collar members made of one of 
hard resin or metal formed in a cylindrical form having 
an inside diameter enough for inserting the mounting 
bolt, Wherein each cylindrical collar member is inserted 
into the through hole of each insulating spacer. 

9. The insulated mounting structure according to claim 8, 
Wherein female threads to be engaged With the mounting 
bolt are formed in the inner circumference of each cylindri 
cal collar member. 

10. The insulated mounting structure according to claim 
8, Wherein each housing bracket is positioned and held on 
each installation platform bracket through each insulating 
spacer in the initial stage of mounting the housing on the 
installation platform plate, and each cylindrical collar mem 
ber and the screW holes in each installation platform bracket 
are matched coaXially, thereby tightened by the mounting 
bolt. 

11. The insulated mounting structure according to claim 
10, Wherein a conveX portion and a concave portion are 
disposed in the notch of each housing bracket so as to 
engage by clicking betWeen on and other portion of ?tting of 
each insulating spacer. 

12. The insulated mounting structure according to claim 
10, Wherein female threads to be engaged With the mounting 
bolt are formed in the inner circumference of each cylindri 
cal collar member. 

13. The insulated mounting structure according to claim 
10, Wherein each installation platform bracket has a spacer 
holding portion pressed and bent at one end thereof, and 
each insulating spacer in a state of ?tting each housing 
bracket into the spacer holding portion is designed to 
position and hold instantly. 

14. The insulated mounting structure according to claim 
8, Wherein a conveX portion and a concave portion are 
disposed in the notch of each housing bracket so as to 
engage by clicking betWeen one and other portion of ?tting 
of each insulating spacer. 

15. The insulated mounting structure according to claim 
11, Wherein female threads to be engaged With the mounting 
bolt are formed in the inner circumference of each cylindri 
cal collar member. 

16. The insulating mounting structure according to claim 
14, Wherein each installation platform bracket has a spacer 
holding portion pressed and bent at one end thereof, and 
each insulating spacer in a state of ?tting each housing 
bracket into the spacer holding portion is designed to 
position and hold instantly. 

17. The insulated mounting structure according to claim 
8, Wherein female threads to be engaged With the mounting 
bolt are formed in the inner circumference of each cylindri 
cal collar member. 

18. The insulated mounting structure according to claim 
8, Wherein each installation platform bracket has a spacer 
holding portion pressed and bent at one end thereof, and 
each insulating spacer in a state of ?tting each housing 
bracket into the spacer holding portion is designed to 
position and hold instantly. 

19. The insulating mounting structure according to claim 
18, Wherein female threads to be engaged With the mounting 
bolt are formed in the inner circumference of each cylindri 
cal collar member. 


